INVESTIGATION OF FACTORS CONTRIBUTING TO DIABETES
Type 2 diabetes is approaching epidemic rates of prevalence (Centers for Disease Control [CDC] , 2002), especially among American Indians/Alaska Natives (AI/ANs). Furthermore, type 2 diabetes is affl icting AI/ANs at a continually younger age of onset. Several studies have been done to investigate the cause of diabetes (Hegele, Cao, Harris, Hanley, & Zinman, 1999; Martin, Warram, Krolewski, Bergman, Soeldner, & Kahn, 1992; Owen, Stride, Ellard, & Hattersley, 2003) , but few have explored the reasons for the decreasing age of onset specific to the AI/AN population.
The increasing prevalence of type 2 diabetes among younger individuals has been attributed to lifestyle changes in diet and physical activity (Weir & Lipscombe, 2004) . Modernization has resulted in a decrease in exercise and an increase in caloric and fat intake, which causes obesity -a risk factor for diabetes (Rosenbloom et al., 2000) . Obesity is of particular concern given that AI/AN children have shown levels of obesity consistently higher than those of national averages and other ethnic groups (Baranowski et al., 2006; Caballero et al., 2003) . Other risk factors for diabetes include family history: body mass index (BMI) greater than 25; a sedentary lifestyle; hypertension; dyslipidemia; a history of gestational diabetes; polycystic ovary syndrome (Rao, Disraeli, & McGregor, 2004) ; belonging to a minority population such as AI/AN, African American, Hispanic American, or Asian/Pacifi c Islander (Rosenbloom et al.) ; and abdominal obesity (Weir & Lipscombe) .
AI/AN youth show a number of poor health risk indictors (Harris, Gordon-Larsen, Chantala, & Udry, 2006) and type 2 diabetes specifi cally has had a dramatic impact on the AI/AN population. According to the CDC (2002), 14.9% of AI/ANs aged 20 years and older receiving care from the Indian Health Service (IHS) had diabetes, although the rate is likely even higher because of undetected cases. American Indians/Alaska Natives are 2.3 times more likely to develop diabetes than non-Hispanic Whites, and rates are increasing among the youth population. From 1988 to 1996, the prevalence of diabetes among youth aged 15-19 years increased 54% (Acton et al., 2002) . Although not specifi c to AI/AN youth, a recent study found that the average time to insulin treatment did not diff er by age, suggesting these individuals will have more years of life during which they can experience complications (Hillier & Pedula, 2003) .
Although the etiology for the increase in diabetes and obesity among AI/ANs is unknown, studies have indicated possible explanations. Neel (1962) proposed the thrifty genotype phenomenon in AI/AN, which is hypothesized as an ability to release insulin quickly, so as to store energy in times of food abundance and utilize food energy storages effi ciently during periods of famine (Neel, 1962; Neel, 1982; Neel, Weder, & Julius, 1998) . Thus, because Western modernization has resulted in food abundance, food is continually stored in the body without being utilized for energy. Possibly related to this theory, AI/AN children are more likely to be overweight than any other ethnic group and to have increased central body fat (Goran et al., 1995) . Blackett et al. (1996) also reported that obesity is associated with elevated lipid levels beginning at an early age in AI/AN children. Popkin (1994) asserted there is a nutrition transition pattern found in both low-income countries and AI/AN communities in the U.S. This nutrition transition is characterized by the adoption of a Western-type diet that is high in fat and low in fi ber and linked with a sedentary lifestyle, which results in an increased prevalence of obesity and degenerative diseases (Popkin; Drewnowski & Popkin, 1997) . Further studies have suggested that reductions in the economic cost of carbohydrates may contribute to higher incidences of AI/AN obesity (Richards & Patterson, 2006) .
Research indicates that 50-90% of youth with type 2 diabetes have a BMI greater than 27 or > 85% for age (Rosenbloom et al., 2000) . Several studies in the general population have indicated a correlation between low levels of physical activity and obesity (Steinbeck, 2001; Kimm et al., 2002) . Other fi ndings indicate an interaction between television viewing and increased consumption of high-energy foods (Campbell et al., 2002) , increased obesity (Crespo et al., 2001) , and decreased energy expenditure (McMurray et al., 2000) . Collectively, these studies support the notion that children who exhibit low levels of physical activity are at greater risk for type 2 diabetes. Similarly, Rosenbloom et al. (2000) assert that minority children have a genetic predisposition to insulin resistance and that the presence of environmental modulators could increase their risk. The purpose of the current study was to investigate this assertion among AI/AN youth. Specifi cally, it was predicted that AI/AN children who watched television or played video games for at least 2 hours per day, and/or who had a parent with type 2 diabetes, would have a higher BMI percentile rank than their peers.
Method Participants
Participants were children in the third through twelfth grades attending schools located on or near an AI reservation in north central Washington state. (The decision to begin with third-grade students was based on the American Diabetes Associaton [2000] guidelines that suggest screening of children every two years beginning at 10 years of age.) Six school areas were screened over a one-year period. There were a total of 1404 students in the six schools, 796 of whom were known AI according to the Colville IHS unit. Specifi c data regarding ethnicity were not collected. For reasons of equity and to avoid stigmatization, non-Indian students were also off ered the screening opportunity and their data were not excluded from analysis. Students who were diabetic, pregnant, acutely ill, or who had a chronic illness were excluded from analysis. Two comparisons were made in this study: 1) children who watched television or played video games for 2 or more hours per day (n = 287; 165 females and 122 males) and children who watched television or played video games for less than 2 hours per day (n = 193; 117 females and 76 males), and 2) children who had one or both parents with diabetes (n = 78; 55 females and 23 males) and children with no parental diagnosis of diabetes (n = 402; 227 females and 175 males). The socioeconomic status of the reservation and surrounding areas was low to mid-range, with a median household income level of $29,830 in 1999, based on information from the U.S. Census Bureau regarding the tribe (2000). Average age was 12.08 years (SD = 2.71, range = 8-18). See Table 1 for additional demographic information. 
Apparatus
Parents completed a consent form that inquired briefl y about medical and family history. Data pertaining to the children's number of hours spent watching television and playing video games and the presence of a parent with diabetes were also collected from the parental consent form. Specifi cally, there were questions on the consent that asked for a Yes or No response pertaining to the child (Have a mother or father with diabetes; Watch television or play video games at least 2 hours every day). The diabetes screen, performed by licensed nurses, measured each child's height in inches and weight in pounds to calculate the BMI using the standard formula and then converted the results into percentiles by age and gender, as specifi ed on the SECA growth chart (CDC, 2001) .
Procedure
This study used archival data collected by the IHS Diabetes Program as part of an ongoing project investigating diabetes in youth and adolescents served by the Colville IHS unit (Marrero, Oliver, Kim, Robertson, & Lee, 2004) . Participants for the screenings were recruited through a letter sent to parents one month prior to the screening. As part of the letter, parents were invited to attend a dinner and presentation at their child's school; the presentation included information about diabetes progression and the goal of primary prevention. Parents were given the opportunity to sign a consent form at the meeting or to send it to school with the child. One week and then one day prior to the screening, reminder letters were sent to parents. On the day of the screening, all children who had returned informed consents permitting participation were invited to the screening. Once there, an IHS employee read each child an assent form and obtained his/her signature. All children received packet containing a t-shirt, pencil, pedometer, and coloring book as compensation for their participation. Results of the screening were not given to the students that day, but were mailed to the parents. Students who did not participate in the screening were escorted to the cafeteria and provided an alternative activity according to each school's preferences. No information was collected from students electing not to participate. Study procedures were conducted in accordance with American Psychological Association ethical guidelines and were approved by the Portland Area IHS Institutional Review Board and the university's Institutional Review Board.
Results
A 2 (2 hours or more per day spent watching television or playing video games vs. less than 2 hours) x 2 (parent with diabetes vs. no parent with diabetes) analysis of variance (ANOVA) was conducted to determine whether children who watched television or played video games for 2 hours per day or more and/or had a parent with diabetes would have higher BMI percentiles than children who did not. Findings indicated no signifi cant diff erence in the BMI percentiles of children who watched 2 or more hours of television when compared to their peers, F(1, 479) = 0.28, p = .60. However, children with a parental history of diabetes did diff er signifi cantly in BMI percentile rank when compared to children who did not have a parent with diabetes, F(1, 479) = 8.65, p = .00, η 2 = .018. Specifi cally, children with one or both parents with diabetes showed signifi cantly higher BMI percentile rank (M = 83.63, SD = 23.28) than those without a parental history (M = 75.01, SD = 25.68). There was no signifi cant interaction, F(1, 479) = 1.30, p = .26.
Discussion
This study examined the relationship between parental diabetes status, sedentary behaviors, and childhood risk for type 2 diabetes. Rosenbloom et al. (2000) suggested that minority children have a genetic predisposition for insulin resistance. Thus, in the presence of environmental modulators, their risk for type 2 diabetes is increased, potentially resulting in earlier disease expression. In accordance with this assertion, it was predicted that children who watched television or played video games for 2 or more hours per day and/or had a parent with diabetes would have a higher BMI percentile rank than their peers. As anticipated, children with one or two parents who had diabetes had a signifi cantly higher BMI percentile rank than those children without a parental history. In contrast to the expected fi nding, children who watched television or played video games for 2 or more hours did not have a higher BMI percentile rank than children who did not. Therefore, these results falter in support of Rosenbloom et al. 's contention that environmental modulators increase children's risk for type 2 diabetes.
Diff erential fi ndings related to television watching may have resulted from the measurement used in the current study. Specifi cally, previous conceptions of environmental modulators may diff er from the measurement used in the current study (amount of television viewing and video game playing). Alternatively, it may be that 2 hours is not an appropriate cutoff . In a longitudinal study in which television viewing hours were measured with specifi city, television viewing was associated with obesity, poor cardio-respiratory fi tness, increased cholesterol, and cigarette smoking in early adulthood (Hancox, Milne, & Poulton, 2004) , which are all risk factors for diabetes. Future studies using a continuous measure of time spent watching television and playing video games would perhaps provide more defi nitive results. Another potential limitation for this study may be that additional activities were unknown. Thus, it is possible that hours of television watching or video game playing alone is not a good predictor of overall activity level. For example, a cross-sectional study indicated that the only risk factor for higher BMI in adolescents was an inadequate vigorous physical activity level (Patrick et al., 2004) . Additionally, dietary information was not solicited in this study. Therefore, future studies might incorporate sedentary lifestyle factors, dietary and environmental modulators, and physical movement to determine risk and health behaviors. Utilizing multiple measures would provide a more accurate account of activity level and other impacting factors.
In regards to parental diabetes status, there were also limitations. Specifi cally, the parental consent only inquired about having a parent with diabetes and did not ask for specifi cs regarding which parent, or whether both parents had diabetes. It is also possible that parents suffered from undiagnosed diabetes at the time of the screening and, thus, the classifi cation was not accurate. Further studies should incorporate more specifi c questions about parental diabetes status and collect body weight, shape, and height information from parents as well as children. As more information becomes available about the most accurate indicators of risk, alternative measurements might be considered (Freedman et al., 2007) . It is also necessary to look at shared environmental factors such as parents' and children's shared dietary habits. It is possible that such factors contributed to the obesity and/or diabetes risk for children in this study.
Finally, parents were asked to report regarding their children's risk factors. Although it is likely that they would be knowledgeable about their own or a partner's diabetes status, the accuracy of their reporting of children's television watching and video game playing may be questionable. In the future, it would likely be more benefi cial to question children, in addition to parents, to verify the accuracy of information. As study results do indicate some association between increased BMI in AI/AN youth and parental history of diabetes, further study in this area is warranted. 
